The paper presents the results of the first organised attempt to obtain a series of automatic records of temperature and humidity in the upper air of the British Isles, or neighbouring seas, by means of kites. They are derived from the records of forty kite ascents, in which instruments were raised, and which were carried out by
D r. W . N. Shaw and M r. W . H . Dines.
[Apr. 28, only four stages of hum idity are dealt with, and these are entered upon the diagram, upon which are also recorded the observed heights of clouds entered by the kites, the direction of the wind a t the surface and in the upper air, and particulars of the weather. For the purpose of comparison the curves of variation of the barometer a t F o rt W illiam and Ben Nevis, during the period of the experiments, are plotted on the same diagram, and certain particulars are also given about the tem peratures of the wet and dry bulb at those stations.
From the diagram the fall of tem perature for each 500 metres of each ascent is taken out and tabulated. The table gives the following average results. 1 ascent 2-0 3
The range of fall for the first 500 metres varied from 4° 0. to 1°C. The smallest fall was associated with an inversion of tem perature gradient not far from the surface. An inversion of tem perature gradient with very dry air above a layer of clouds was shown also on one of the occasions of steepest gradient near the surface. The steep gradients observed in the lower strata are shown to be associated with anticyclonic conditions preceding the approach of a depression, and by examples on five occasions it is shown th at the characteristic of the passage of a depression is th at the isothermal lines of the diagram open out as the depression comes on, the average diminution of gradient for the change of barometric condition amounting to as much as 50 per cent.
The paths of the centres of depressions producing these changes are shown on the maps taken from the monthly weather reports of the Meteorological Office. I t appears th at they passed the station on all sides a t various distances but none actually crossed it. The results show that whatever was the path taken by the centre, the column of air over Crinan became relatively much more nearly uniform in temperature under the influence of the depression, and therefore probably represented a relatively warm column of air.
The average of the values of tem perature gradient in columns of air of different heights derived from all the Crinan ascents are as follows:- It must be remembered that a moderately strong wind was required for the higher ascents, and they therefore refer to a more or less special type of weather. The gradients for the higher columns are accordingly not so generally applicable as those for the lower columns.
The results are compared with temperature gradients observed else where its given in Hann's " Meteorologie," with the theoretical temperature gradient in dry air (1° C. per 100 metres), and with that for saturated air having an initial temperature 12° C. The last differs but little from 0'53° C. per 100 metres for all ranges up to 2000 metres and then increases. The average Crinan gradient is. almost identical with this and with the conventional correction in use in this country for the reduction of temperatures to a common level, viz., 1° F. per 300 feet.
The last part of the paper is devoted to considering the differences between the temperatures as observed in the free air at the same height as the summit of Ben Nevis and those read on the mountain itself. The differences are always in favour of the free air, which is shown to be on the average 2'6° warmer than the mountain summit. Various circumstances are adduced to support the result, and an explanation is sought in the suggestion that the air flowing from the sea over the mountain would be mechanically raised and practically subject to the adiabatic gradient which is not reached in the free air. The considera tion of the relative heights of clouds as observed on the hill sides and over the sea is adduced in corroboration.
